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PREFACE

The investigation described in this report was conducted by
the U. S. Department of Agriculture using data supplied by Doty
Laboratories, Inc., of North Kansas City, Missouri. The investi-
gation was supported by funds provided jointly by Doty Laboratories,
Great Plains Wheat, Inc., and the U. S. Department of Agriculture.

Included in this report is a summary of the combined data
obtained for the 1962 and 1963 crops.
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SEDIMENTATION AS A MEASURE OF WHEAT QUALITY - 1963 CROP

By Lawrence Zeleny 1/, Robert E. Laubis 2/,

and James M. Doty 3/

Summary

Analysis of 1801 samples of 1963-crop hard red winter and hard red
spring wheat showed the sedimentation value to be more highly correlated

with bread-baking quality as measured by the Doty "flour evaluation score "k/
in most of the 33 areas of production than were either the protein content
or any of the farinograra characteristics. Protein content in most areas was

more highly correlated with bread-loaf volume than were either the sedimenta-

tion value or any of the farinogram characteristics. Bread-loaf volume,

however , is considered to be only one of the important factors of quality
included in determining the flour evaluation score, and therefore to be less

reliable than flour evaluation score as an index of bread-baking quality.

In most areas sedimentation was also correlated more highly than was protein
content with mixing time, mixing tolerance, MTI value, and valorimeter value.

Essentially the same relationships were found among sedimentation, protein,

farinogram characteristics, and bread-baking quality when the 1962 and 1963
crop data were combined.

Introduction

Sedimentation value was used as a basis for determining loan value
premiums in connection with the U. S. Department of Agriculture wheat price
support program for the first time in 1962, and was used again for the same
purpose in 1963.

For this reason it has been important to know how well the sedimentation
test reflected the quality of the 1962 and 1963 hard wheat crops, especially
in comparison with protein content, since sedimentation value replaced protein
content as a basis for load value premiums in 1962 and was used in conjunction
with protein content in 1963.

1/ Grain Division, Agricultural Marketing Service, U. S. Department of
Agriculture, Beltsville, Md.

2/ Grain Division, Agricultural Marketing Service, U. S. Department of
Agriculture, Washington, D. C.

3/ Doty Laboratories, North Kansas City, Mo.

5/ An arbitrary score used routinely by Doty Laboratories based on the
generally accepted important bread and dough characteristics. For complete
description see Marketing Research Report No. £87, "Sedimentation as a
Measure of Wheat Quality, 1962 Crop." (January 1963)



For the past 16 years the Doty Laboratories have made annua.1 surveys of
the quality of the U. S. hard red winter wheat crops and for the past five
years hard red spring wheat has been included in the surveys. For these
surveys, samples were obtained from various areas of production shortly after
harvest and were subjected to chemical and physical tests for quality includ-
ing protein, milling, baking, and farinograph tests. Sedimentation tests
were made in connection with these surveys for the first time in 1961 and
were made again in the 1962 and 1963 surveys.

Statistical analysis of the l°62-crop data was reported in Marketing
Research Report No. £87, issued by the U. S. Department of Agriculture in
January 1963, and entitled "Sedimentation as a Measure of Wheat Quality,
1962 Crop." Sedimentation was found to be superior £/ to protein content and
to each of the important farinogram characteristics as a means of predicting
bread-baking quality (flour evaluation score). Wheat sedimentation value was
also found to be superior to wheat protein content as a means of predicting
mixing time, mixing tolerance, MTI value, and valorimeter value as determined
by the farinograph. The superiority of sedimentation over protein and over
all farinogram characteristics as a measure of bread-baking quality (flour
evaluation score) was evidenced in most areas of production, particularly so

in the case of hard red spring wheat.

The I963 survey consisted of 2,6£2 samples of hard red winter wheat and
9^0 samples of hard red spring wheat. Fifty percent of these samples were
used for this analysis as described below. The winter wheat samples were
obtained from 23 defined areas of production including the important wheat-
producing areas of Texas, Oklahoma, Kansas, Colorado, Nebraska, Wyoming,
South Dakota, Montana, Missouri, and Illinois (fig. 1). The spring wheat
samples were obtained from 10 areas of production in South Dakota, North
Dakota, Minnesota, and Montana (fig. 2). Samples were obtained from numerous
points of origin within the individual areas of production, and, for the most
part, were obtained from trucks of wheat being delivered to country elevators.

Methods

Methods of analysis, as well as milling and bread-baking test methods,
were the same as those used in the 1962-crop survey and described in Marketing
Research Report No. £87.

Statistical Plan

All data on £0 percent of the samples tested from each of the 33 areas
of production were furnished by the Doty Laboratories to the U. S. Department
of Agriculture for statistical analysis. In addition to the kind of data
furnished for the 1962 crop, bread-loaf volume data were furnished for the

5/ "Superior" used throughout the text means the independent variable
(a given test) is more highly correlated with the dependent variable (flour

evaluation score or bread-loaf volume or farinogram characteristics) than
other independent variables.



1963 crop and were used in the statistical analyses. In order to avoid any
possibility of bias in the selection of the samples for which data was fur-
nished, every second sample tested by the Doty Laboratories was selected for
this purpose. Thus, the statistical analyses for the 1963-crop were made on
data from a total of 1,801 samples of wheat. Statistical analyses, when
possible, were also made on the combined data from the 1962 and 1963 crops
and were thus based on data from a total of 2, £20 samples of wheat.

Results

Hard Red Winter Wheat

The range in sedimentation value for 1,326 samples of hard red winter
wheat was from 11.8 to 75 • 6 compared with protein content which ranged from
9.0 to 16.6 percent (table 3). A comparison of the range and mean values of
the sedimentation and protein tests by areas shows that these tests do not
necessarily perform alike in all geographical areas.

The simple correlation coefficients derived from correlating the various

tests in hard red winter wheat are shown in tables 6, 7, 10, 11, and 12.

Sedimentation value was found to be more highly correlated than protein

content with bread-baking quality as measured by flour evaluation score in

20 of the 23 areas. In addition, sedimentation in most areas and in the

aggregate was more highly correlated with other recognized measures of bread-

baking strength — including mixing time, mixing tolerance, MTI value, and

valorimeter value — than was protein content. Sedimentation and protein in

general were about equal as indexes of water absorption. Protein content

was somewhat superior to sedimentation as a means of predicting loaf volume

in 21 of the 23 areas of production.

Hard Red Spring Wheat

The results from the 10 hard red spring wheat production areas
(tables 8, 9 } 10, 11, and 13) were somewhat similar to those for hard red
winter wheat. However, the superiority of sedimentation over protein as a
measure of flour evaluation score was much greater for spring than for
winter wheat. Likewise, the superiority of protein over sedimentation as a
measure of loaf volume alone was greater for spring wheat than for winter
wheat.

1962 and 1963 Wheat Crop Data Combined

Comparison of the data in Marketing Research Report No. £87, (1962
wheat crop) with the I963 data will show substantial differences in simple
correlation coefficients for the various tests. Generally, higher coefficients
were obtained (for both hard red winter and hard red spring wheats) for the
sedimentation test vs. the flour evaluation score for the 1962-crop wheat
than for the 1963 crop. Statistical data for the 1962 and 1963 crops
combined are shown in tables lU, If?, and 16.

5



Discussion

Sedimentation value is shown for the 196? crop to be superior to protein
content as a measure of flour evaluation score and conversely, protein is
shown to be superior to sedimentation as a measure of bread-loaf volume. The
question naturally arises as to the relative merits of flour evaluation score
and bread-loaf volume as measures of wheat quality. Bread-loaf volume is

sometimes used as a sole measure of baking quality since it can be determined
simply and objectively after the baking test is made. Most cereal chemists
agree, however, that loaf volume is only one of the important bread charac-
teristics and that other factors such as crumb grain and texture and dough
characteristics must be considered to obtain a proper evaluation of baking
quality.

Wheat of inferior bread-baking quality, such as soft wheat or hard wheat
with poor mixing tolerance, may sometimes be capable of producing bread of
good volume under ideal conditions but such bread is likely to have poor
internal characteristics or the dough to have poor handling properties. In
view of this situation, a score such as the Doty flour evaluation score which
takes into account the various important dough and bread characteristics
including loaf volume is considered to be more reliable than loaf volume alone
as a measure of the quality of wheat for the production of bread.

The statistical study of the 1963-crop data, therefore, confirms the
principal findings of the 1962 study—that sedimentation value in the aggre-
gate is generally superior to protein content and to any of the important
farinogram characteristics as a means of predicting bread-baking quality.

No one single test used in this study to estimate bread-baking quality
(flour evaluation score) gave completely consistent results in all areas of
production. However, higher correlation coefficients for the sedimentation
test than for the protein test were obtained in 86 percent of the areas for
the 1962 and 1963 wheat crops. Higher correlation coefficients for sedimenta-
tion than for protein or any of the farinogram characteristics were also
obtained in 72 percent of the areas for this two-year period.
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